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(57)Abstract: 



PURPOSE: To efficiently obtain the polymer soluble in 
organic solvents, excellent in stability and useful as a 
material for various conductors or as an optical material 
by polymerizing a specific compound. 
CONSTITUTION: A compound of formula I [R1, R2, R3, 
R4, R5 are H, 1-20C (unrsaturated alkyl (ester), 1-20C 
(un)saturated alkoxy, SO-3M (M is H+, alkali metal ion, 
the non-substituted, 1-3C alkyl-substituted or 6-1 2C 
aryl-substituted cation of a Vb group element in the 
periodic table), halogen, nitro, cyano, primary, secondary 
or tertiary amino, trihalomethyl, (substituted)phenyl, etc., 
but two or more SO-3M groups are simultaneously not 
contained; XI f X2, X3, X4 are H, halogen; k is the number 
of condensed rings surrounded with dihydrothiophene 
rings and benzene rings having the substituents R1, R2, 
R3; and k is 0-3; the condensed ring may contain a N(- 
oxide)] is polymerized to provide the polymer containing 
structural units of formula II as the repeating units. 
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[0 0 2 3] ( 1) , (IV) *5<fct>* (VII) 

leaner. x 1 , x 2 . x 3 &t>*x< ^n^njiit 

CI, Br, I L < , C I > Br *^»C»S L 

</">. 

[0024] (I I) , (I I I) . Zfclt (V 

[0025] *^co— aas (iii) -emtiztizit 
^mmztitsmm&nm'sms.. tute-fias ( i i ) -v 

»SLv^fi^»i:LT(i:> HuieH^»R' , R 2 , R so 
3 . R< Rt/R 5 ©ft{*fiilJT^Lfc:fecDi:|Bli:«><DA^ 

[0 0 2 6] HfcS (III) Tm>Sn*{b**ifi* 

fie-DT-fiSS (III) fcfcVTm, ritt7ny*«i 
n&WvmsS.&Vftm (m : ru §Lm+ n = 1 ) tL 

T(i, iMBft^s (in -emfrztizffimm&frZK 

^^JIUmao^/I/^T'fe^m^O. 0 5*^0. 9 w 
5©KSBT'fe£C ttfil3;LV\, m&O. 2^5 0. 9 
<DSSHA^M*L<, 0. 4^5>0. 9 <DSEB AMICUS 

[0 0 2 7] -flgi? (II) T*^t>*nS^5g^{4©'> 

(iii) (vi) -Kfit3«n*fl:*«ja*«€r 

rtfi-S-tttOSH 1 *^ 1 000-500000, 
<(i 1000 0—10000 0©Ilf£5„ 
[0 0 2 8] i^tc, -fig^ (I) , (IV) tL<(i so 
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(VII) T'Sfr£n3{fc^3££Wf Sftim Sfc 
fcto i: £#S«^3: c £ tc J: 0 -USsS 

(id T*m&i£tiz>{t¥M&*'Stsmm&m'£s#£rc 
« (i i i) «,l<«± (vi) T?^^n^^i§^#t? 

[0 029] (1) > (IV) t,L<« (VI 

&{bS>JSrmBf 3d fcictoTS^^-^sc i:^T*#, 
-f&sC (II) 4>{b^«ii*$fr«i^*. fcSv^ttHR 

* (i i i) t»b<ti (vi) -emfr-ztizit^mmit 

[0 0 3 0] #ic, HRsS (I) , (IV)f>L<« 

(vii) T'&frtsnzfcmmmttm-tzit&m'om'S 

i§Hi\ (I I I) fclXfi (VI) T-*fe?n5 

[0031] m&fcmcmizmtt£im<misifo%&£ 
^xtgij, *y"x 2 - 

6 —is>T/— 1 , 4-^/+/>, t- 
i. 4 — ^y+/x fh7->7y-l, 

zkttMtr * s -«> i*/t&K&-m, m^itm =msaf 

[0032] Mim<Di$mmit, -ss^ ( i ) , ( i 
v) feu<« (vi i) T'^*nsfk^«jg^#-rs 
it^3^mim<ommic iotsss cot— sic 

HRtU4Rfk-&«0 1 . lS?i*^2 0 
[0 0 3 3] ^SigjitcfflV^nS— SSiC (I) , (I 

v) €>l<« (vii) T*^t>$nsfb^liit^-r« 

MlO-'A^lO ^Er;l// U >y h ;l/co®HA^il$ L < , 
1 0- 2 1 tJk/y f r-;l/C0i5H*tg( ; :M*LV-> o 
[003 4] SfcSJSSfta, #^c0SJS73fife{Cj;oT 

{Ct4-7 01C^C > 2 5 0"COS^[SBH^.*L<, M(C 
itf $ L < 0 Xfrb 1 50 c Ccr»rg)gSSHT*tT : t>n-5 C £ 
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t±£V>*\ — «5£ OK ( 1 V) €> L < B (V 1 I ) 

ad i i) feL<« (vi) T'mt>ztiz>{t¥ffim* 
^tsnm^w^mmt^m^ii. m $ l < it i o rw± 

[0035] &a&m&* KfcismLTsmsMm., mjs 

MlCti^T'^&t^V ®3fti0. 0 1 ^fPa^e. 2 4 0 
B^tfili: b < , 0 . 1 tifMfrb 2 4 B#Ha<DfBB#HfC 

*\ 1 0 5 ^JEA^ 1 OOaiTT'ff^Cfc^f, 1 

%Li±frp>i o%Li£(DmMT°ft ?ctttmicm£vis\ a 
tiL<D*:>mm) it. a^sjtsttncsjsss^±#^^-5 

fc:RlSiSft*±»£*T6 01C*»6 1 5 OttDSlBOig 
«K1 0»M*»6 2 0«fB, a*L<(i8 0 < CA^ 1 2 
o t c«oS5H(DSS(c 3 0#H*>5 l OVSmU-ocbicZ 

[0036] .&mzfoVT. m^z>nz>&.fc®mit. s 

<t&®)RZfmfcm%:®ML. froa<&&S£:i?S»L&^ 
«*v a». ftfflKlt, *iS&> Rift* yntf^-y^ M 

U F> (NMP) , S^^I/XjI/jM^K (DM SO) 

[0 0 3 7] ±^©iaji^{Cj;»3t#e»nfc-^ ( I 
I ) T*mt>Z nSfitjiJjMft < 1 1 1 o*MBS 
ULtLX^tsm^Ui^ &&\,HZ-f&&. (I I I) €>L 

<t* (vi) T'«t>^n5fk^«is^trfta^«. 

Hf***^**. *?»{c— fiSiC (ii) ©fb^ji^ 
ttyf^^-iS (I I I ) tb<ii (vi) T°mt> 

^icit, 5)1, Wtfc»Rtf/*fc»4»«t»»J»tSfc:J:r? 
[0038]H8S (I) , (IV) tL<li (VI 

i) T-mt>-£nz>it-£t<mt, i&vnm^zmm&oy^w 
m<t&fa&v/* tc imm^r- am&ib&b. m tc its. 



16 

■a-, $>svH4Hi^ji^icj;oTa-a-^^scfcT% —as 
a a i i) fcL<»4 (v i) T'Hfri<)\z>\mwmik 

^^«i^xnJS5£{k^fc LTt±, YVf-7t7f 

t!a— ;K y^>. -tb/7iX f;l-n7iX 
t7h [2. 3-c] W7i 
V, [2, 3-c] ?*7i>, 

10 [2. 3-c] ?*7zX ^V^-fey [2. 3-c] 
W7x>, ^'Ja [2, 3-c] f*7iX Z-b^ 
7h [2, 3-c] ^*7x>Rtf*n60*IMI«» 

LTtts Hui5BgSSR' v R 2 , R 3 v R 4 StfR 5 T* 

^ Lfc fe<o t m c fe o wif ens. s^(ctts«|js 

5 -TVl/a*^ — fVf7t7rX 5, 6 -v^T^n 

^iz-ryfr^f^ -fyh [2. 3-c] 

x>, 7>h7 [2. 3-c] ft7iX -f^^-fey 
20 [2, 3-c] f*7iX ^V^-fey [2. 3-c] 
f*7iX ^'Ja [2, 3-c] ?*7zX T-b^ 
7h [2, 3-c] W7iy<9l, 

l. 3-^Noyyf*, l, i. 3, 3-t h7Any 
y*sa ; 2-^-9-^K{*^we>ti5 0 $fc. jsb- 

a«cgjR^*$A,«x 1, 3->*tHnfiy [c] tf 

u ->*>\ i, 3-^tKnfiy [c] tf?^, i, 

3->'fcKnfiy [ c ] If'J^X 1, 3-ytH 

afxy [ c ] ^y^-o-uy^fflv^tiSo 

30 zi)>Mt7h [c] ^yx>Sii^fi!ct?^S{b 

[0039] *»«tti:-j<, Ka^»^si^-rs73 

Sfcfe^T. — ^SaS ( I ) > (IV) feUli (VI 
I) Tf«tosn*fl:^*i:» IsWteit&fa&ZMtmk 

MSCfclCi-aT, -)K5S (I I I) feL<« (V 

i ) ?mt>ztizit¥Mm*&tsm&fttp<Dx>v*>m 

m<D-&&& (a-&(*»jgL#t4©^;l/^>K«K:«kSB 
40 S3Sr»fl|fk^*. «m^k^fe-5^(i^«Jg^JgfiK 

(I I I) t>L<« (VI) T'*tJ^n-5{k^«ji^r# 
^ya^•^t:<D!fe14^S^^C$lJSil■c , ^ So 
[0 0 4 0] *«WOSWB— IRS ( I ) , (IV) 

^tt (vii) ■?mt>-£ftz<t¥mm<Dit&m%n&L 

ffl¥2-2 4 2 8 l 6^) ttk^'TSi:, *Sii*i:LT 
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[0 0 4 1] 

fflsR. ( i ) T*at>^nsis^^D^^ft:^{c^k: 
^{tffl«-&^ci:{c e fc»j, -ISA (II) fcSt^tt- 

ia (i i i) ?m.zn2><t¥mmz^tsmm&n-si*. 

cn$T\ -fVfT^f^Wh [c] f*7iV 

fe 0 *fP!OHRiC (i) t?at>?ns 

»K X/W^&SB&cd l . 3-> - fcKni 
[0 0 4 2] 20 
GfeltM 1 ) 

-flgiS (I) lc*5tt£ktf0T';&3-fei£ (I V) r*m 
t>«n^fk^KKD^ji?3fi6<R l =R 2 =R 3 =H, X 

1 = X 2 =X 3 =X 4 =H, M=Na* > 

2 O'COTK/SiJlL/^m 1 <D5mm& (2 0%SO 

3 ) lil, i^Jl&l, 3->*CKP^V^7t7f>lg 

tzo KJfcS^to*** 15 0ml cptc&^TAtU ^<t^ 

b'J *>2»2 0 g^rin^-T 1 , 3— >*k KD-<yf-7t7 

ir^-s-X^^^h'J^A^fgtfT^-tt, j&u&ft 

m\z Z. t> sm b fc. L TKM*©{t^ 8 

5 Omgfffco 

[0 0 4 3] (Jfe860!l2) 

HRS (II) tfel)-SkA^0T'$.STfE-fig^ (V) 

[ft 1 2] 

R 2 R 3 




R 2 =R 3 =H, M = H* > 

5 . 5 g ©igftSU 2 gfe^jgKftTk** (30%) 1ml 
tTkl 0ml (OiS^-Lfc&IcHflfcfifl 1 t|H|^(D^T-^ 
aitfc 1, 3-^fc Kn-)'yf7-7'7f>- S-X/l^ 
>Btf-MJ»>A 1 g£8tl$ L&tf<E>HJ>o< K>£M7Ltz 0 so 
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&nfCo E««£»**£*H*L;fe«, 10 0ml <D7 

•th u rib l rcm-&m*'&.bftmmc & k> 
ftmisfco n-erftzo. in nsoh^m 
7oomi icjg^L, m^mic^^^^f^^ z 

ic, HB<o^^r>^mm (T^n-^^v I R- 1 2 
0B) ^TNa* s(*>%:Yi+ 'Nt^Uc. Tkig 
&fre>**g£U SS^LTffe^'JY-O. 2g 

zmtco m&#im L#fecox7b*>g&gtc * zwim 

S8*{*fflj£#til£ 1 0 0t;l/% 0) <r> 

itfi 8000f*o/c WJXfpyx;i/*ySth 
y „ 

[0 0 4 4] (^«iCT3) 
-fiSS (III) tCfett^kA^0t?fcS-^ (V I) 

R 2 =R 3 =H. M = Na* , m=0. 8, n = 0. 

2, Ar=l. 3 — ryf7t7r-U» 

1 OX:WTlc«^FL7cBSgE2 5m 1 *Plcmffim 1 £IrM£ 

fciiin^fco *LTSiaTi«p|«JJt*«-Si:v 5fSf£f±^ 
Hf&fcSUfco *61C, 8 0lCT2l*BHlrt»Ufe«, ft 
5nfcHfe©SfSil-&1** 60mlO0. IN NaO 
H/MeOH(pfc*2ALfc„ #rlBUfea#«*»C>»)l 
itiWIU 7j< I 0 0m 1 t»WUTa«M«ab 
TWiiOSBIt h ') ">i*H*Lft. 

ftWffl (Cs Ha S 2 Os Na) o.s (Cs H4 S) 
0.2 ) IC : 4 4. 27, H:2. 96. S : 26. 5 
9. N a : 8. 4 8. 

Sl^i ; C : 4 4. 52. H:3. 23. S : 26. 4 
1 , N a : 8. 9 2 0 

B^ft:«i)gL*ffi<DX;I/*>K»lcJ:«SSl45^ 
BUTTS fc&te:, j#?>n7*c:fi^r»o. 2 gfczkJCigfrL. 

xym>(*z/SjB^m cr>^— ^ HR-120 

B) T*Na- f**>e>H* {^'NtS^L/'Co *jSJS^&7j< 

[0 0 4 5] (SHfig0iJ4) 
-fiS^(I I I) fc*5tt* ktf0T'*5- fiSit (VI) 
cOfb^i§T'^t7$nSfi^«Sii7?a<R' =R 2 
= R 3 =H, M = H* . m = 0. 6. n = 0. 4. Ar 



(11) 
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= 1 , 3 — (V?-Ti-7"r~U» 

i owicfiiiftLftsin i <ovmac % mmmi tmm 

S-X^yith'j^A 0. 7g. 45«fctfl, 3- 

JS^ttHfetc^t bfco SJ£iB-&fSl«r 6 0 m 1 <D 0 . 1 
N^NaOH/MeOH^^SAU it»Lfe«^%* 
S>L^St«Bfc: <fc 0»«bfco lOOmllcg 10 

/Co ^tc. Hfg-r*>3£«»B8 cr>/*-5>f h i r 

- 1 2 0 B) ^TNa + ^t>^H + 'xfcgjftL 

0. 5g*»ft« »6ftft*Uv— OTOifijlt^ilW 

[0 0 4 6] etsseys) 

-J&S ( I ) IClolfZktf 1 «S (VII) t 20 

afc^tlSft-&»<D«JB»»<R 1 = R 2 =R 3 — R 4 
= R 5 = H> X 1 -X 2 =X 3 = X 4 =H. M = N a + 

> 

tc. <&m<D\, 3-^7b [2, 3-c] W7x>* 
l gtt/BU RI«K:x;l/*>ftS«*aSbTJR«»*0 

1, 3-^^h [2. 3-c] W7x>XW>>8t 
h »J •> Aft^ll 4 2 0 m g *»fc 0 

[0 0 4 7] GUM 6) 

HRsS (II) tc&tt* k # i ^&£Tf2--Sgit (v I 30 
i i) 
[fti 3] 



R 2 R 3 




(VIII) 



T^^n^^t^ag^#^?a'&^*^^§7?s<R , = 

R 2 =R 3 = R 4 =R 5 = H. M=NH4 + > 40 

nmm2<Djjmcmc. 1. 3-^Hn^7t7 

TKiSLfcl. 3-^Hnt7h [2, 3-c] 



20 

3) o 

[0 0 4 8] (*S6#J7) 

-«a (i) fcfcf**k#oT*&&-«s (i v) -e« 

t>ZH2>it&V3(OmmJ5ik <R l =R 2 =R 3 =H. X 
1 =X 2 =X 3 =X 4 =H. M= (CHa ) 3 (N* n 
-Cs Hi?) > 

lACSbkl OOmHC, 1, 3-^KD^Vf7t7f 
V-S-X^^th'J^ASg (12. 7^u^e 
/W £2 0rtC«^&#£®ft?2i2\ CCHMCn-** 
=?->lbV t^-frT^-V^u^h' GBKfbR («) 
CD 3. 20 g (1 2. 7 5'J€/P) *J»#L*:tf&An 
pL/Co 3 0#^lc^nn,1vW*T-3©fflm (2 0ml x 
3©) ft. *H*«®^hU^A1?*an^;I/A»*K 

B(**flM»Lfc (M4. 3 5g. 4X3*8 9%) . f#£ 

;W^>h\ f h7t Kn7^>M^fM^7 

[0 0 4 9] 

—IBS (I) KfcttSktf OT&tK X 1 RXfX* ffiC 

ir^Os x 2 RXfx 4 ^H"e&sfb-&w*«6bT, 

— (II) ^§ktf0t**^?nSH8S 

(V) T^^tl^ft^*ig*^t?S^O»iS^ <R 
1 =R 2 =R 3 =H. M = N a + > 

m m m i \c & v ^xm e> n tc ^ * > n > y u * * x & 

(4. 3 5g) tc. Sa*Lfc*nn4vl/A2 Om I *ftD 
^ N-^PP^^^F(NCS)^3. 17g 

(23. 7 AD^rco c<9B$, l. 3-S>*n 

D^Vf7t7f>- 5 -X;V*>87 >t-»>AtB« 

»W*B*** *^0. IN N 

a OH^2 0 Om 1 An*T*}Stt<D*ysSy v-j^^tf 

^tccko. &so#yv-*jsra*f§fc (phi. 

8) o co»«ORr«iS*^»iRx^^h7l/«. 02i: . 

[0 0 5 0] (HSS^J9) W?«*3t«M*fc IT. 

1 0M%*»«*»SL*B*L;fco HU:*ffi*a»bfe 
«B?«J:9««S*»S»3 0Mni<oe3iat«# 

^) (io = 5xio- z S/cmTfeo/co COijxMO 

[oo5i] mmmi o) 

— «SC (I) fctettSktfOT?**— «5£ (IV) 

b«n*fb^*o«aD5rtt <r j =cioh 2 io- r 2 

- R 3 =H, X 1 =X 2 =X 3 =X 4 =H. M = N a 

+ > 
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2ml<958fB5& (2 0%SO 3 ) £#t?BftS?i§j« 8 m 
l 5:2 OTCfeTFlC^JflU i^Bft5-^>;l/^->- 
1, 3-^tKn^yf7t7fV5 0 0mgi&*}?L 

&tf<£>Kl>o< 9£Adx.> ^igTT*3f$flffi*#L/-;:„ SJ6 

®^5^7K* 10 0ml KiifAn, tgfk-^- h U •> A 
1 4 g%1mZ.X. 5 — r^;l/^-+->- 1 , 3 —>*k Kn 

^\>3-7->-y J r>- 6 -x;W->>^-?- h 'J ^A^gf? 

-g\ &>bttM.m\c&*)ftmLtc<, ISSiiLT, 1 8 0 

m g ORft|»3fe«f t*«*»fc. 
[0 0 5 2] (HfigPl 1) 

— i&jK (in tciottsktfo-ea&Siiufe— ngis (v) 

T*«t>^nsa^f*c0^jg^S <R' =CioH2iO-, 
R 2 =R 3 =H, M = H* > 

6 0 0 rn g (Dt&i£&—ifc £ 1 00mgO5 -"ri/fl** 
i/- 1 , 3-i^t: HD-i'Vf7t7fy- 6 -X/l/*> 
1 m 1 <Di&k*S>-? < OfjUx.^ fiSTT'3 0 

10ml cDT-b h>^tca^*, WmLfc 



00ml©0. 1 N-N a 0 HzklSflfclCiS/SS-t^ ^FrS 
m* \ /im<D7-r;l'^-MT'^£L-rco a^te^A^c 
T^AUzkjSfflt*. 1 N-HC 1 SrftDATlEttftU H 
S?oa-&(*K:«« L fco 7^^^ 7 n □ */!/AT« 3 laJtt 
Hit, ^nDWA%i£LT5 5mg©l^i 

fCo 

[0053] mmm 1 2 ) m^w&^wt lt, * 

T, Islfelfe 1 0 0 0 r pm) ^ffl</ v T^fiJ U SSlO. 0 
m7. 6X10 5 Q/D-efeofco f:fc5 0 0 nm©^ 

t±, ^^T^tt^^tifcaw^^^o notastcxe 
i tc^-To 

[0 0 5 4] 



(r pm) 


(^m) 




(%> 50 0nm) 


500 


0. 10 


4. 2X10 5 


9 3 


1000 


0. 05 


7. 6X10 S 


9 6 



[0 0 5 5] 

mt. 7kfe&RU/ $ Tc\tmwmmiim&X'$> k> aunt 
ttwmi&m?* xmm&m^ mw.mitw*E& 



[sffioffi^^giw] 

[0 2] HSg^J4T't#fca-&tt:C»Pl^jfi^n©HXX^^ 

[03] mmmexmrcm^ossmi&m^^^ 
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7-48436 



[01] 
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1.000 H 



0.000 

300", 
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400.00 



600.00 



1000.00 



1200.00 



1300.00 



WAVELENGTH 



1.000 
0.900 
0.800 
01. 700 • 
0.60O- 
O.50O- 
0.400 
0.300 
0.200 
0.100 
0.000 -I 



400.00 
250.00 
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1000.00 



1200.00 



1300.00 
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